Abstract. In this paper, we have proposed an application of intuitionistic fuzzy set in high school determination using normalized hamming distance method. The purpose of this paper is to ensure that the high schools select the best students according to the quotas.Intuitionistic fuzzy set is lucrative model in order to detail uncertainty involved in decision making. In this paper; enroll of students to the high schools has been intuitionally determined according to students' pilot test score. Normalized hamming distance method has been utilized in order to measure the distance between the student and each high school. The schools, in which each of the students have enrolled, have determined via normalized hamming distance method depending on examination that is performed for transition to high school education. Solution has been stated by measuring the smallest distance between the student and each school.
INTRODUCTION
The notion of fuzzy logic was firstly defined by L.A.Zadeh in 1965 [1] .The membership function of an element to a fuzzy set is a value between zero and one, the non-membership function of an element to a fuzzy set is equal to 1 minus the membership degree in fuzzy set theory. Then,Intuitionistic fuzzy sets (shortly IFS) were defined by K.Atanassov in 1986 [2] . Intuitionistic fuzzy sets form a generalization of the notion of fuzzy sets. In intuitionistic fuzzy set theory, sum of the membership function and the non-membership function is a value between zero and one. The hesitation degree is defined as 1 minus the sum of membership and non-membership degrees respectively in intuitionistic fuzzy sets. In fuzzy set theory, the hesitation degree is zero since sum of the membership function and the non-membership function is 1.The intuitionistic fuzzy set theory is useful in various application areas, such as algebraic structures,robotics, control systems, agriculture areas, computer, irrigation, economy and various engineering fields.The knowledge and semantic representation of intuitionistic fuzzy set become more meaningful,resourceful and applicaple since it includes the degree of membership, the degree of non-membership and the hesitation margin [3] . Szmidt and Kacprzyk have showed that intuitionistic fuzzy sets are pretty useful in situations when description of a problem by a linguistic variable given in terms of a membership function only seems too rough [6] . Due to the flexibility of intuitionistic fuzzy set in handling uncertainty, it is a tool for a more human consistent reasoning under imperfectly defined facts and imprecise knowledge [7] .
Various applications of intuitionistic fuzzy set have been carried out through distance measures approach.Many researchers have explored various applications of intuitionistic fuzzy set such as medical diagnosis,medical application,career determination,real life situations,education, choice [6] [14] .
The main purpose is to find the best and the most suitable of the materials needed to solve a problem. These materials could be a machine in some cases, a human in some cases, etc. The purpose of this paper is to ensure that the high schools select the best students according to the quotas. In this paper; enroll of students to the high schools (in Table 1 ) has been intuitionally determined according to students' pilot test score (in Table 2 ). We proposed an application of intuitionistic fuzzy set in school determination via normalized hamming distance method. Normalized hamming distance method was utilized in order to measure the distance between each student and each school.The schools in which each of the students has enrolled were determined via normalized hamming distance method depending upon examination that is performed for transition to high school education. Solution is determined by measuring the smallest distance between each student and each school.The aim of this paper is to interpret the relationship between the student's pilot tests and the official exam.
For this paper; high schools in Kahramanmaraş city in Turkey have been researched.There is an exam in Turkey performed for transition to high school education. Each of the students has been enrolled in each high school taking their examination scores into account. Students' school achievement scores do not have a huge impact on their examination scores. Therefore; their school achievement scores have been accepted as fixed. Besides; success score of the schools has been accepted fixed.While searching database which is used in this paper; socio-economic status of students,student psychology,success of schools, teacher factor,order of preference,different city preference of students are ignored. As factors such as success of student, examination difficulty vary every year, these data will show variability for every year.In this paper; each high school base point has been calculated depending on student examination score(over 100 marks total). This research has utilized offical data that were obtained from the Ministry of Education. Approximately 7000 students have been searched for 2016 − 2017 academic year. Afterwards, some students who were randomly selected have been searched depending on scores of the exam.
We have used intuitionistic fuzzy sets as a tool since it incorporates the membership degree(the marks of the questions that have been correctly answered by the student, the non-membership degree(the marks of the questions that have been wrongly answered by the student) and the hesitation degree(the marks of the questions that are free from any answer). Solution has been assumed by measuring the smallest distance between each student and each school via normalized hamming distance method. In solution; high school has been intuitionally assumed.
PRELIMINARIES
Definition 2.1.
[1] Let X be a nonempty set. A fuzzy set A drawn from X is defined as
is the membership function of the fuzzy set A.
Let X be a nonempty set. An intuitionistic fuzzy set A in X is an object having the form
where the function
define respectively, the degree of membership and degree of nonmembership of the element x ∈ X , to the set A, which is a subset of X, and for every element
called the intuitionistic fuzzy set index or hesitation on margin of x in A. π A (x) is degree of indeterminacy of x ∈ X to the IFS A and π A (x) ∈ [0, 1] i.e.,
for every x ∈ X . π A (x) expresses the lack of knowledge of whether x belongs to IFS A or not. In the theory of fuzzy sets [13] two different types of distances are defined,generated from the following metric
and the Hamming and Euclidean metrics coincide [3] Definition 2.3. In the case of the intuitionistic fuzzy sets these metrics are different [3] For an intuitionistic fuzzy set A the Hamming metric is defined as; [3] 
A4) d(A, C) + d(B, C) ≥ d(A, B)

A5) if A ⊆ B ⊆ C,then d(A, C) ≥ d(A, B) and d(A, C) ≥ d(B, C)
Distance measure is a term that describes the difference between intuiitonistic fuzzy sets and can be considered as a dual concept of similarity measure. Distance measures between intuitionistic fuzzy sets are proposed [4] [5].
Definition 2.5. Let A = { x, µ A (x), ν A (x), π A (x) | x ∈ X} and B = { x, µ B (x), ν B (x), π B (x) | x ∈ X} be two intuitionistic fuzzy sets in X = x 1 , x 2 , . . . , x n , i = 1, 2, . . . , n. Based on the geometric interpretation of intuitionistic fuzzy set, Szmidt and Kacprzyk [4] , [5] proposed the following four distance measures between A and B:
The Hamming distance;
The Euclidean distance;
The Normalized Hamming distance;
The Normalized Euclidean distance;
School Determination Using The Intuitionistic Fuzzy Logic
Let H = {H 1 , H 2 , H 3 , H 4 , H 5 } be a set of high schools, L = {T urkish, M athematics, Science, Social, English, Religion} be a set of lessons, P = {P 1 , P 2 , P 3 , P 4 , P 5 } be a set of a student's pilot tests score. Table 1 Table 2 below has been determined depending on average of seven students' who were randomly selected pilot tests score. Table 3 below has been calculated shortest distance between each student (i.e. Table  2 ) and each high school (i.e. Table 3 depicts that the shortest distance between each pilot test score and each high school has given. Depending upon Table 3 ; the student S 1 is to enroll in H 3 high school, the student S 2 is to enroll in H 3 high school,the student S 3 is to enroll in H 1 high school,the student S 4 is to enroll in H 4 high school,the student S 5 is to enroll in H 5 high school,the student S 6 is to enroll in H 5 high school,the student S 7 is to enroll in H 2 high school.
Conclusion
The relationship between the student's official test and the pilot test has been observed. This paper could applicable for each student.Factors affecting student achievement in official exam could be researched. This paper has been researched only through student's pilot tests because of factors such as capacity of student's working, student's psychology could be unknown exactly. This application of intuitionistic fuzzy set in high school determination is very useful; because by calculating distance between the student and each school, the most proper school for the student has been intuitionally determined.
In this paper; seven students who were randomly selected have been researched in order to form the above table. Moreover, this research can be applicable for all students. Socio-economic status and psychology of the students as well as success of schools, teacher role, order of preference and different city preference are ignored.Because these factors will have positive or negative effects on high school determination.As factors such as success of student, examination difficulty vary every year, these data will show variability for every year.This application of intuitionistic fuzzy set in high school determination is very useful; because by calculating distance between each student and each school, the most proper school for each student has been intuitionally determined.
Available system results with the method which we have used are compatible.This paper has shown that used method could be applied to evaluation system through various arrangements.This method is suitable in order to achieve more sensible results.Available evaluation system could be renewed by using intuitionistic fuzzy logic. Especially; using intuitionistic fuzzy logic will give very positive results in education system. In addition; success of teachers and students could be observed by means of intuitionistic fuzzy logic. Using an intuitionistic fuzzy logic based evaluation and determination system will have very beneficial results. This application will carry out a more accurate, more rational result that is make decisions or preferences without instant evaluation based on more stress-free, easier long term observation and determination.
